Deletion of the D domain of the human parainfluenza virus type 3 (HPIV3) PD protein results in decreased viral RNA synthesis and beta interferon (IFN-β) expression.
The human parainfluenza virus type 3 (HPIV3) phosphoprotein (P) gene is unusual as it contains an editing site where nontemplated ribonucleotide residues can be inserted. This RNA editing can lead to the expression of the viral P, PD, putative W, and theoretical V protein from a single gene. Although the HPIV3 PD protein has been detected, its function and those of the W and V proteins are poorly understood. Therefore, we first used reverse genetics techniques to construct and rescue a recombinant (r)HPIV3 clone with a polyhistidine sequence at the 5' end of the P gene for tagged protein detection. Western blot analysis demonstrated the presence of the P, PD, and W proteins, but no V protein was detected. Then, we functionally studied the D domain of the PD protein by constructing two rHPIV3 knockout clones that are deficient in the expression of the D domain. Results from growth kinetic studies with infected MA-104 and A596 cells showed that viral replication of the two knockout viruses (rHPIV3-ΔES and rHPIV3-ΔD) was comparable to that of the parental virus in both cell lines. However, viral mRNA transcription and genomic replication was significantly reduced. Furthermore, cytokine/chemokine profiles of A549 cells infected with either knockout virus were unchanged or showed lower levels compared to those from cells infected with the parental virus. These data suggest that the D domain of the PD protein may play a luxury role in HPIV3 RNA synthesis and may also be involved in disrupting the expression of beta interferon.